Both territorial breeding common ravens and nonbreeding vagrants scatter-hoard carcass meat extensively. We show experimentally with four captive nonbreeders in a large semi-natural enclosure that common ravens alter their caching behaviour in the presence of conspecifics. When four birds were simultaneously given a small amount of food, which any one bird by itself could easily remove in several trips, all four birds decreased the latency to begin caching and increased caching speed. In contrast, when the four birds were given only enough food for a single individual to control, caching was greatly delayed. If, as these results suggest, competition between conspecifics over food sources induces caching behaviour, then individuals should cache close to the food source to reduce travelling time and increase the time available to effectively compete for food in the presence of conspecifics. Here we show, that in the presence of competitors, common ravens instead cached further from the food source, provided they had space into which they could escape from the sight of the competitors. When escape from competitor vigilance was not possible, common ravens delayed caching and/or hid food when the competitor was preoccupied. A second factor that influenced caching behaviour was cache robbing; ravens not only recovered their own caches, but also routinely recovered the caches they saw others make.
© 1998 The Association for the Study of Animal Behaviour
Food caching is a well-known behaviour (Sherry 1985; Källender & Smith 1990; Vander Wall 1990 ) of a number of mammals and birds that generally exploit long-lived food of ephemeral or variable abundance. Caching has been studied in most detail in parids (Baker et al. 1988; Sherry 1989; Stone & Baker 1989) , corvids (James & Verbeek 1983; Balda & Kamil 1989; Kamil et al. 1993; Waite & Reeve 1995) and sciurids (Stapanian & Smith 1984) . The emphasis in most studies has concerned optimal placement of caches (Clarkson et al. 1986; Waite 1992; Brodin 1994; Waite & Reeve 1995) , memory (Olson 1991; Balda & Kamil 1992) , optimality decisions (Woodrey 1990; Waite 1992; Lucas et al. 1993; Waite & Ydenberg 1994) , and social interactions (Baker et al. 1988 (Baker et al. , 1990 Stone & Baker 1989; Waite 1992; Bednekoff & Balda 1996) . Great variations in behaviour strategies abound. Squirrels, for example, attempt to recover scatter-hoarded nuts preferentially where they are most dense, and do not appear to use spatial memory to recover individual nuts (Stapanian & Smith 1984) . Blackcapped chickadees, Parus atricapillus, use spatial memory, but only in relation to the food they have cached themselves (Baker et al. 1988 (Baker et al. , 1990 . Parids nevertheless probably attempt to conceal their caches from others (Petit et al. 1989) . No detailed reports of food-caching in ravens are available, although Gwinner (1965) examined caching tendency as a function of hunger, and Kilham (1988) published an observation of a single raven caching a piece of food in snow.
Theoretical studies have addressed the economics of caching decisions (Woodrey 1990; Lucas & Walter 1991; Lucas et al. 1993; Waite & Ydenberg 1994) . Many of these studies assume that the food-hoarder remains in or returns to the area where caches have been made. Although it is generally assumed that individuals make caches independently of one another, some studies indicate that in the presence of conspecifics, individuals alter their caching behaviour (Stone & Baker 1989; Waite 1992; Brodin 1994; Bednekoff & Balda 1996) perhaps in an attempt to avoid having their caches raided. Caches made within view of potential raiders could be more vulnerable if potential raiders remember and return to these cache sites.
